Treatment of adult mice with gold sodium thiomalate made the normally non-lethal Semliki Forest virus and Sindbis virus infections lethal and increased the virulence of Langat and West Nile viruses. These changes were associated with an enhanced virus invasion of the brain. Depression of the humoral antibody response was not observed.
various days after infection. Results were recorded as the highest dilution (logl0) giving a reading significantly above that of serum from an uninoculated mouse and expressed as the mean value from four mice, using the standard error of the mean. The antigens were prepared by purifying the different viruses using the method described by Faulkner & McGee-Russell (1968) . Representative data on the mortality of mice and the average day of death are shown in Table  1 . The results indicated that the illness produced by SF virus (both i.c. and i.p.), SIN virus (i.c. but not i.p.) and Langat and WN virus infection was highly potentiated following administration of GSTM. The treated infected mice developed signs of illness such as fur ruffling, weight loss, a marked decrease in their activities, and paralysis before death. GSTM on its own at this dose produced 3~ mortality.
The course of viraemia and the peritoneal macrophage virus titres were not influenced by GSTM in any of the virus infections but followed closely the common pattern obtained in the virus control group. There was however, a significant difference in brain virus titres as shown in Fig. 1, 2, 3 and 4 between the two groups in most of the virus infections except in the i.p. infections of SF virus L10 and SIN virus.
A maximum increase in brain virus titres in the treated group relative to the untreated control group of the following virus infections was recorded. All the values had P < 0.001. For SF virus, a maximum increase of 104.5 in the i.c. infected group and 10 ~'8 in the i.p. infected group was found on days 4 and 5 after infection respectively. For SIN virus, an increase of more than 10 ~ between days 3 and 6 was found and for Langat virus infection and WN virus infection increases of l0 s to 106 and 10 ~ to 106 respectively were recorded between days 7 and 9 post-infection ( In addition the present work shows that GSTM has no effect on antibody synthesis in SIN, Langat and WN virus infections. These results therefore suggest that the manifestation of virulence in GSTM-treated SF, SIN, Langat and WN virus-infected mice is not associated with antibody synthesis.
Results in this study show that treatment with GSTM only alters the course of infection in the central nervous system and not in the extraneural tissue. The mechanism by which GSTM can increase the virulence of certain viruses is not fully understood. Allner et al. (1974) and Oaten et al. (1980) suggested that the inhibition of lysosomal enzyme activity by GSTM in peritoneal macrophages may alter the functions of these macrophages in such a way that a normally nonlethal infection of SF virus A7 (74) is rendered lethal. The role of macrophages in the expression of virulence has been further examined by the use of agents such as silica and anti-macrophage serum. These agents do not affect the virulence of SF virus A7(74) and Langat virus (Mehta, 1986) . These results together with the fact that some gold compounds such as gold (III) dimercaptosuccinic acid inhibit macrophage lysosomal enzymes but do not render SF virus A7(74) infection lethal, indicate that macrophages may not be important in the expression of virulence by the A7(74) strain of SF virus and Langat virus in GSTM-treated mice (Mehta, 1986) . Pathak et al. (1976) and Pathak & Webb (1978) showed that the replication of the virulent L10 strain of SF virus in adult mouse brain was associated with a proliferation of membranous vesicles with mature virus particules budding from these. Very few cytopathic vacuoles and no mature virus particles were seen in the brain of adult mice infected with the avirulent A7(74) strain. The avirulent strain thus differs from the virulent in that it does not induce the proliferation of the membranous structures necessary for its replication. At the electron microscopical level, Pathak & Webb (1983) investigated the effect of GSTM on the replication of the avirulent A7(74) virus and observed that mature virus particles were associated with cytopathic vesicles in adult mouse brain. Furthermore, examination of the brain of adult mice given GSTM alone demonstrated an increased proliferation of smooth membranes. Recently biochemical analysis showed an increase in protein and lipid contents of the smooth membrane fraction from whole mouse brain treated with GSTM alone and GSTM plus SF virus A7(74) as compared to virus-infected brain only (Mehta, 1986) . The importance of the availability of membranes for viral maturation may also explain why some strains of SF virus, A7(74), M103, and M9, are lethal in neonatal but not in adult mice. The cells in the brain of the neonatal mice will be dividing, growing and differentiating and probably have an adequate proliferation of membranes for viral maturation. An induced membrane proliferation is also observed with Russian spring-summer encephalitis, St. Louis encephalitis and dengue-2 viruses (Murphy, 1980) . In other virus infections such as mengovirus (Amako & Dales, 1967) , vaccinia virus (Dales & Siminovitch, 1961) and poliovirus (Caliguiri & Tamm, 1970) , initiation of RNA synthesis is associated with smooth membranes.
The results obtained in the present study suggest that the membrane proliferation produced by GSTM in adult mouse brain cells contributes significantly to the increased virulence of SF virus, and also possibly to that of SIN, Langat and WN viruses.
